MURATA, K. and NAKAZAWA, K. Lipid Changes in Serum Following Drug Shock and Intoxication.
Tohoku J. exp. Med., 1971, 104 (3), 225-232 Serum lipid changes were investigated following a drug shock and 16 intoxication cases. Analyses of serum lipid fractions showed that both drug shock and intoxication resulted in a demonstrable decrease of triglyceride and a trend of increase of phospholipid.
The elevated ratio of phospholipid to triglyceride was shown to be closely associated with the severity of the clinical manifestation. It was suggested that the elevation of phospholipid to triglyceride ratio could be used as a feasible index to evaluate and follow cases of shock and intoxication.
No appre ciable changes were found in serum hexosamines and cholesterols except in a deceased case in which the latter reduced to less than 70 mg/100 ml. serum lipid; drug shock; intoxication Metabolic changes in stress reaction have been intensively argued on the basis of the stress theory of Selye (1950) . In 1967, Murata et al. had reported that lipid synthesis in cultured environment was shown to be antagonistic with hista mine and anti-histamine (diphenhydramine hydrochloride) : the former suppressed 14C-acetate incorporation into lipid fractions of cultured cells while the latter interfered with the suppression of lipid synthesis by histamine (Murata et al. 1967 ). Since histamine is released in circulating blood by stress reaction, the findings would indicate that lipid metabolism is affected by certain stress reaction. Accordingly, experiments were designed to determine serum lipid levels as well as hexosamine levels in subjects severely affected by drug shock and intoxication. 
MATERIALS AND METHODS

RESULTS
The results obtained from the investigation are combined in Table 1 . The relation of the maximal PL/TG ratio to the grade of severity of clinical symptoms is summarized in Table 2 , which indicates that the grades of the severity of 16 intoxication including a drug shock are paralleled to the elevation of PL/TG ratio.
A shock case in a 39-year-old man (Case No. 3). Immediately after taking 0.1 g pyrabital perorally, he developed rigor and unconsciousness, which persisted for 8 hr. A positive Prausnitz Kustner passive transfer skin test was obtained on the 5th day of hospitalization.
Increased PL and decreased TG were clearly demonstrated after the onset of shock and continued for 5 days (Fig. 1) . The maximal PL/TG ratio was as high as 5.1 and decreased to a normal ratio of approximately 1.0. No appreciable change was observed in the levels of total and ester cholesterols, hexosamine and galactosamine.
Sixteen cases of intoxication. These include both sexes with an age range from 17 to 39 years. Decrease of serum TG varied on different occasions between subjects due to drugs, administered dosages or performance of gastric wash.
Five severely affected cases including a shock case described above showed elevated PL/TG ratios ranging from 4.6 to 17. unknown, a marked suppression of TG level was observed on the first and the second day, followed up to the 5th day of the onset of intoxication. The PL levels were rather decreased on the second and the third day. The maximal PLC TG ratio was 17.1 on the second day.
Similarly, serum TG was lowered after the peroral administration of TABLE 2. Relation between severity of symptom and phospholipid: triglyceride ratio in serum of subjects affected by drug shock and intoxication * Normal value was less than 2 .5. meprobamate plus ethinamate in a 20-year-old female (Case No. 2, Fig. 3 ). Total cholesterol levels were somewhat decreased but maintained nearly normal level. Contrariwise, serum PL levels were raised once at 16 hr after hospitalization. A deceased case in a 69-year-old female by arsenide intoxication is illustrated in Fig. 4 (Case No. 5). In the most severe case, the serum levels of total lipids, total and estrified cholesterols were all suppressed as low as approximately 200 mg/100ml, 60 mg/100ml and 40 mg/100ml, respectively, and continued up to 62 hr after administration when she died. It is somewhat surprising to see the continuous low levels of serum TG such as 21 to 28 mg/100 ml, which are not shown in Fig. 4 . Consequently, the averaged PL/TG ratio was 4.6. Increased values of serum glutamic-oxaloacetic transaminase (Wroblewski 1958 , Babson et al. 1962 were noticed only in this case among 16 intoxication cases. In 4 moderately affected cases, the PL/TG ratio was an average of 4.9 with range from 4.1 to 5.8. In a case of a 28-year-old male administered ethinamate (Case No. 7), the clear decrease of TG was seen from the 3rd to 5th day of ad ministration while the demonstrable increase of PL was found on the same days (Fig. 5) .
The averaged PL/TG ratio of 4 mild intoxication cases was 3.9 with range from 3.2 to 4.5. In a 20-year-old man (Fig. 6) , serum TG was slightly lowered after intoxication with diphenhydramine hydrochloride , while cholesterol and PL levels wore continuously elevated. This may be in accord with the previous findings that diphenhydramine activates certain lipid synthesis in vitro (Murata et al. 1967) .
The mean PL/TG ratio of 3.1 was obtained in slight intoxication of 4 cases: the value is slightly higher than the unaffected normal upper limit of 2 .5. Duration of unconsciousness and increase of body temperature are somewhat related to the raised PL/TG ratio. Since the exact time of drug administration could not be estimated, the final judgement of this point cannot be settled . Ele vated body temperature over 38°C was seen only in the moderate and severe cases; and the duration of high fever was paralleled to the continuity of the elevated PL/ TG ratio.
DISCUSSION
Studies in severely affected drug shock and intoxication cases revealed that the most significant change in lipid fractions was a reduction of TG. The suppression of serum TG would be partially due to the acceleration of the metabolic turnover of the substance among lipid subfractions. Although serum PL remained relatively unchanged, a continuous or temporal elevation of PL was also observed in occasional severe cases. Thus, the present study clearly indicated that decreased TG concomitant with unchanged or increased PL resulted in a demon strable elevation of PL/TG ratio after the drug shock or intoxication. Since no correlation was found between drugs and PL/TG ratio, the elevation of PL/TG ratio should be attributable to a response to drug shock or intoxication. Suppression of serum TG is not specific as chemical factors in status of shock or intoxication. For instance, reduction of serum TG following myocardial infarction has been reported as the most profound changes among lipid fractions (Deegan and Hayward 1965) . Thus, decrease of TG levels after the onset of shock, intoxication or myocardial infarction would be manifested as a similar and K. Nakazawa response of stress reaction. However, the relationship between the lipid metabo lism and the action of released histamine by stress reaction remains to be clarified .
